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(54) Method and apparatus for adjusting television display controls using a web browser 



(57) Web browser software implemented in a set- 
top box as part of a client system communicating over 
the Internet with one or more servers allows a user to 
adjust the picture quality of a monitor through World- 
Wide Web pages displayed on the monitor. The web 
browser software provides picture adjustment screens 
which contain instructions on how to adjust the monitor 
controls to optimize the picture quality. The picture 
adjustment screens also contain test patterns (82) 



which provide reference and visual feedback of the 
monitor adjustment. The user adjusts the picture quality 
of the monitor using the monitor display controls and the 
test patterns provided on the picture adjustment 
screens. Picture adjustment screens are provided for 
display characteristics such as picture brightness, con- 
trast sharpness, color, and hue. 



Contrast or picture 

1. Start with your 
TVs contrast or 
picture at a 
medium setting. 

,2. If the edge of the 
screen seems to 
bend, try lowering 
your TVs confrasf 
or picture setting. 



[Contrast or picture 
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Description 

FIELD OF THE INVENTION 

The present invention relates generally to the field s 
of user interfaces for web browsers, and more particu- 
larly to a method of adjusting the picture quality of web 
page images displayed on a display device. 

BACKGROUND OF THE INVENTION 10 

The Internet is rapidly becoming an important 
source of Information and electronic communication for 
users of personal computers in homes and businesses. 
Much of the information on the Internet is available on a is 
network called the World-Wide Web. The World-Wide 
Web is a collection of formatted hypertext pages located 
on numerous computers around the world that are logi- 
cally connected by the Internet. Until recently, access to 
the Internet and World-Wide Web from the home envi- so 
ronment has been limited to users of personal or net- 
work computers. Recent advances In network 
technology, however, have enabled access to the Inter- 
net and the World-Wide Web through a standard televi- 
sion set as an alternative to the personal computer. ss 

Information from the World-Wide Web is displayed 
in the form of "web pages" which are accessed by user 
interface programs called "web browsers". Much of the 
information from the World-Wide Web is graphical in 
nature, and a typical web page can include text, graphic so 
images, and animation sequences. Because of this 
graphic content, the proper display of such images on a 
monitor is fundamental to the utility of web pages. The 
quality of a web page image displayed on a monitor is 
determined largely by the display capability of the web 35 
browser. Browsers may employ extensive processing 
and filtering circuitry to ensure high picture quality. How- 
ever, the display settings on the user monitor have a sig- 
nificant impact on picture quality as well. 

Unlike most computer monitors, television sets are 40 
designed to receive broadcast signals from various 
■ sources. Because of the differing quality levels of these 
- signals, the user must often tune the picture quality to 
obtain a visually correct Image. Most televisions provide 
user settable controls for the setting of picture charac- 45 
teristics such as contrast, brightness, sharpness, color, 
and hue. Such controls are typically available as knobs 
or sliders which the user physically turns or slides, or as 
on-screen controls which the user sets through buttons 
on the front panel of the television or on a remote con- so 
trol unit. As with broadcast or cable signals, the proper 
display of web pages on a television set requires that 
the television display controls be set to their optimum 
viewing settings. A high quality, well filtered image sent 
from a browser may well be out of focus, too dim or of £5 
too high a contrast simply because the television picture 
controls are set improperly for the web page being 
viewed. Because display controls on a client monitor are 



manipulate only by the user, Internet browsers have lit- 
tle control over the display characteristics at the ultimate 
user site. Instead, it is up to the user to set his television 
display controls accordingly. 

One problem associated with prior art web brows- 
ers is that users are not alerted or instructed to properly 
set their monitor display settings. The viewer of a poor 
quality image would simply attribute the poor quality to 
the browser filter or transmission line, without realizing 
that he could enhance the picture quality by property 
adjusting his monitor. This problem is not as acute when 
the display device is a computer monitor, since the use 
of well-established industry standards allows the pro- 
duction of video signals that are optimized for these 
monitors, resulting in picture quality that is typicaHy 
acceptable without extensive display tuning. Indeed, 
typical computer displays provide no picture quality con- 
trol, or limit control only to brightness and contrast 
However, as televisions and other monitors are used to 
display web pages, control over all display characteris- 
tics becomes increasingly important Therefore users 
should be instructed to tune their television displays 
accordingly. 

Another disadvantage of prior art web browsers is 
that they do not facilitate user tuning of monitor display 
characteristics. Users may not know how to use the 
knobs or on-screen menus to tune a particular display 
characteristic. It would thus be advantageous to provide 
a web browser which instructs the user how to tune his 
display controls to optimize the display quality of web 
pages accessed by the web browser. 

Yet another problem associated with prior art web 
browsers is that they dO not provide a reference stand- 
ard against which to tune the display controls of a mon- 
itor. Presently, a user might rely on a familiar web page 
image to determine whether a web page image is out of 
focus, too dim, or improperly color shifted. Unless the 
user were aware of a particular reference standard 
against which to tune his television display, he would 
have little way of knowing whether his television display 
controls are set correctly. Thus, the use of a familiar web 
page to tune the picture quality of a monitor requires 
knowledge of a familiar web page, and a process of trial 
and error to obtain the proper settings. Another short- 
coming of this method is that controls' set for a particular 
web page may not be optimum for other web pages. For 
example, the user of a prior art web browser would typ- 
ically raise or lower the brightness of his monitor if an 
image in a particular web page appeared too dim or too 
bright, but would not be able to easily determine 
whether those settings are adequate for all web images. 
It would thus be advantageous to provide a reference 
standard against which the display controls could be 
conveniently and accurately calibrated for all possible 
images. 

Based on the foregoing, it Is desirable to provide a 
web browser system in which the control of monitor dis- 
play characteristics is facilitated, and a reference stand- 
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ard is readily provided such that the user can easily set 
the display settings for the optimum viewing position. 
What is thus desired is a method for providing the user 
a convenient way to tune the display characteristics of 
his display monitor to optimize the display for all web s 
pages displayed on the monitor. 

SUMMARY OF T HE INVENTION 

The present invention discloses a method and 10 
apparatus for easily and accurately tuning the picture 
quality of web pages displayed on a display device in a 
client system in communication with one or more server 
systems. 

According to one aspect of the present invention, a is 
picture adjustment screen is displayed on the display 
device. The picture adjustment screen provides access 
to control screens which prompt the user to manipulate 
the picture quality controls on the client dispTay device. 
The control screens also contain instructions which so 
guide the user through the process of properly adjusting 
the picture quality controls. The control screens further 
contain test patterns or reference images which allow 
the user to accurately calibrate the picture characteris- 
tics for which controls are available. & 

Other features of the present invention will be 
apparent from the accompanying drawings and from the 
detailed description which follows. 

BRIEF DESCRIPT ION OF THE DRAWINGS 30 

The present Invention is illustrated by way of exam- 
ple, and not by way of limitation, in the figures of the 
accompanying drawings and in which like reference 
numerals indicate similar elements and in which: 3$ 

Figure 1A illustrates several WebTV™ client sys- 
tems connected to a WebTV™ server system. 
Figure 1 B illustrates a WebTV™ client system. 
Figure 1 C illustrates a block diagram of an electron- 40 
ics unit used to implement a Web browser accord- 
ing to one embodiment of the present invention. 
Figure 2A illustrates a block diagram of the Web 
Browser application software. 
Figure 2B illustrates the functional relationship 45 
between hardware and software in the client 
processing system of Figure 1 C. 
'Figure 3 illustrates the Home Page of the WebTV™ 
web browser program. 

Figure 4A illustrates the Setup screen of the so 

WebTV™ web browser program. 

Rgure 4B illustrates the Screen Control screen of 

the WebTV™ web browser program. 

Rgure 4C illustrates the Picture Adjustment screen 

of the WebTV™ web browser program. ss 

Figure 5A illustrates the Contrast Control screen of 

the WebTV™ web browser program. 

Rgure 5B illustrates the Contrast Control screen of 



the WebTV™ web browser program with a televi- 
sion on-screen control menu overlaid. 
Rgure 6A illustrates the Brightness Control screen 
of the WebTV™ web browser program. 
Rgure 6B illustrates the Brightness Control screen 
of the WebTV™ web browser program with a televi- 
sion on-screen control menu overlaid. 
Rgure 7A illustrates the Sharpness Control screen 
of the WebTV™ web browser program. 
Rgure 7B illustrates the Sharpness Control screen 
of the WebTV™ web browser program with an on- 
screen control menu overlaid. 
Rgure 8A illustrates a Color Control screen of the 
WebTV™ web browser program. 
Rgure 8B illustrates a Color Control screen of the 
WebTV™ web browser program with an on-screen 
control menu overlaid. 

Rgure 9A illustrates a Hue Control screen of the 
WebTV™ web browser program. 
Rgure 9B illustrates a Hue Control screen of the, 
WebTV™ web browser program with an on-screen 
control menu overlaid. 

Rgures 10A and 1 0B are flow charts illustrating a 
procedure for adjusting the display characteristics 
of a display monitor according to an embodiment of 
the present invention. 

ppTftll PR DESCRIPTION 

A method and apparatus for tuning the display char- 
acteristics of a display device using a web browser are 
described. In the following description, for purposes of 
explanation, numerous specific details are set forth in 
order to provide a thorough understanding of the 
present invention. It will be apparent, however, to one 
skilled in the art that the present invention may be prac- 
ticed without these specific details. In other instances, 
well-known structures and devices are shown in block 
diagram form in order to avoid unnecessarily obscuring 
the present invention. 

As will be described in greater detail below, the 
present invention includes steps for implementing a 
Web browser that allows a user to set the display con- 
trols on his display device to display Web pages 
obtained from the World-Wide Web (hereinafter "Web") 
or built-in to the web browser or service. The user is not 
required to identify or locate control instructions or refer- 
ence patterns; rather, the system of the present inven- 
tion performs these functions for the user. 

In one embodiment, the steps of the present inven- 
tion are embodied in machine-executable instructions. 
The instructions can be used to cause a general-pur- 
pose or special-purpose processor which is pro- 
grammed with the instructions to perform the steps of 
the present invention. Alternatively, the steps of the 
present invention might be performed by specific hard- 
ware components that contain hardwired logic for per- 
forming the steps, or by any combination of 
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programmed computer components and custom hard- 
ware components.. 

The present invention is included in a system 
known as WebTV™, which uses a standard television 
set as a display device for browsing the Web and which s 
connects to a conventional network, such as the Inter- 
net, using standard telephone, Integrated Services Dig- 
ital Network (ISDN), or similar communication lines. In 
accordance with the present invention, a user of a 
WebTV™ client system can utilize WebTV™ network 10 
services provided by one or more remote WebTV™ 
servers. The WebTV™ network services can be used in 
conjunction with software running in a WebTV™ client 
system to browse the Web, send electronic mail, and to 
make use of the Internet in various other ways. is 

Rgure 1A illustrates a basic configuration of the 
WebTV™ network according to one embodiment A 
number of WebTV™ clients 1 are coupled to a modem 
pool 2 via direct-dial, bi-directional data connections 29, 
which may be telephone, ISDN, or any other simitar type 20 
of connection. The modem pool 2 is coupled typically 
through a router, such as that conventionally known in 
the art, to a number of remote servers 4 via a conven- 
tional network infrastructure 3, such as the Internet. The 
WebTV™ system also includes a WebTV™ server 5, 25 
which specifically supports the WebTV™ clients 1 . The 
WebTV™ clients 1 each have a connection to the 
WebTV™ server 5 either directly or through the modem 
pool 2 and the Internet 3. Note that the modem pool 2 is 
a conventional modem pool, such as those found today 30 
throughout the world providing access to the Internet 
and private networks. 

Client System Architecture 

1 Figure 1B illustrates a WebTV™ client 1. The 
WebTV™ client 1 includes an electronics unit 10 (here- 
inafter referred to as "the WebTV™ box 10"), an ordinary 
television set 12, and a remote control 11. In an alterna- 
tive embodiment of the present invention, the WebTV™ 40 
box 10 is built into the television set 12 as an integral 
unit. The WebTV™ box 10 includes hardware and soft- 
ware for providing the user with a graphical user inter- 
lace, by which the user can access the WebTV™ 
network services, browse the Web, send e-mail, and 45 
otherwise access the Internet. 

The WebTV™ client 1 uses the television set 12 as 
a display device. Television set 12 contains front panel 
knobs 8 which provide for user control of several opera- 
tional parameters such as power, picture quality, and so 
picture source, among others. A remote control unit 9 
may also be available to control the operation of televi- 
sion 12. Television 12 receives commands from remote 
control 9 via an infrared (IR) communication link, in 
alternative embodiments, the link 13 between the ss 
remote control unit 9 and the television 12 may be radio 
frequency (RF) or any equivalent mode of transmission. 
Certain functions invoked by the remote control unit 9 



may cause the display of on-screen menus on the 
screen of television 12, and allow the control of such 
menus via cursor buttons on the remote control unit 9. 

The WebTV™ box 10 is coupled to the television set 
12 by a video link 6. The video link 6 is an RF, S-video, 
composite video, or other equivalent form of video link. 
The communication link 29 between the WebTV™ box 
10 and the server 5 is either a telephone connection 29a 
or an ISDN connection 29b. The WebTV™ box 10 
receives AC (alternating current) power through an AC 
power line 7. 

Remote control 1 1 is operated by the user in order 
to control the WebTV™ client 1 in browsing the Web, 
sending e-mail, and performing other Internet related 
functions. The WebTV™ box 10 receives commands 
from remote control 1 1 via an infrared (IR) communica- 
tion link. In alternative embodiments, the link between 
the remote control 1 1 and the WebTV™ box 10 may be 
RF or any equivalent mode of transmission, and remote 
control 1 1 may be configured to control television set 1 2 
through link 13. 

The WebTV™ box 10 includes application software 
which, when executed by a processor in the box 10. pro- 
vides the user with a graphical user interface by which 
the user can access the WebTV™ network services and 
browse the Web. The application software is automati- 
cally executed upon application of power to the 
WebTV™ box 10. 

Figure 1 C is a block diagram of the internal features 
of the WebTV™ box 1 0. Operation of the WebTV™ client 
1 is controlled by a central processing unit (CPU) 21 
which is coupled to an Application-Specific Integrated 
Circuit (ASIC) 20. The CPU 21 executes software 
designed to implement features of the present inven- 
tion. ASIC 20 contains circuitry which may be used to 
implement certain features provided by the WebTV™ cli- 
ent 1. ASIC 20 is coupled to an audio digital-to-analog 
converter 25 which provides audio output to television 
12. In addition, ASIC 20 is coupled to a video encoder 
26 which provides video output to television set 12. An 
IR interface 24 detects IR signals transmitted by remote 
control 11 and, in response, provides corresponding 
electrical signals to ASIC 20. A standard telephone 
modem 27 and an ISDN modem 30 are coupled to ASIC 
20 to provide connections 29a and 29b, respectively, to 
the modem pool 2 and, via the Internet 3, to the remote 
servers 4. Note that the WebTV™ box 10 also may 
include a cable television modem (not shown). 

Also coupled to ASIC 20 is Read-Only Memory 
(ROM) 22, which provides storage of program code for 
implementing the application software to be executed 
by the WebTV™ box 10. Note that ROM 22 may be a 
programmable ROM (PROM) or any form of erasable 
PROM (EPROM) or Flash memory. Also coupled to 
ASIC 20 is Random Access Memory (RAM) 23. A mass 
storage device 28 may optionally be provided and cou- 
pled to ASIC 20. The mass storage device 28 may be 
used to input software or data to the client or to down- 
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load software of data received over network connection 
29. The mass storage device 28 includes any suitable 
medium for storing machine-executable instructions, 
such as magnetic disks, optical disks, and the like. 

Application Software 

As mentioned above, the WebTV™ box 10 includes 
application software including a Web browser. Referring 
now to Figure 2 A, the above-mentioned application soft- 
ware 31 operates in conjunction with operating system 
(OS) software 32. The OS software 32 includes various 
device drivers and otherwise provides an interface 
between the application software 31 and the system 
hardware components 40 (i.e., the elements illustrated 
in Figure 1C). 

In the preferred embodiment the application soft- 
ware 31 and OS software 32 are stored in ROM 22. ft 
will be recognized, however, that either or both of appli- 
cation software 31 and OS software 32 can be stored on 
any suitable storage medium, including magnetic or 
optical storage devices. 

The Web browser functions of the present invention 
are implemented by application software 31. Figure 2B 
illustrates the functional relationships between the vari- 
ous components of application Software 31 . Application 
software 31 includes a communications manager 50, an 
HTML (Hypertext Mark-up Language) parser 51, a 
graphics engine 52, a layout engine 53, an input system 
54, a user interface 56, a selection handler 55, and a 
streams manager 57. The client system receives Web 
pages over network connection 29 in the form of HTML 
documents. Streams manager 57 controls and coordi- 
nates movement of data throughout the system. 

Each HTML document is initially input to communi- 
cations manager 50. Communications manager 50 per- 
forms functions necessary to receive an HTML 
document over the network connection 29 including 
handling high-level communications protocols, such as 
HTTP (Hypertext Transport Protocol). TCP/IP (Trans- 
mission Control Protocol/Internet Protocol), etc. A 
received HTML document is provided by communica- 
tions manager 50 to HTML parser 51 . HTML parser 51 
converts HTML page descriptions to a displayable for- 
mat for the client system. 

As is well known, an HTML document may contain 
text and/or refer to images. Further, an HTML document 
may include one or more "hypertext anchors," which are 
disptayable objects that provide a link to another Web 
page. Hypertext anchors are also sometimes referred to 
as "hot links" or "hot spots". Each hypertext anchor is 
associated with a particular URL (Uniform Resource 
Locator) or other logical address representing the loca- 
tion of the Web page to wNch the anchor provides a 
link, tmage information, such as JPEG or GIF image 
information, are provided by HTML parser 51 to layout 
engine 53 via a graphics engine 52, which is responsi- 
ble for measuring and drawing images. 



In the course of browsing through a displayed Web 
page or between different Web pages, a user activates 
buttons on remote control 1 1 , which, in response, trans- 
mits IR signals that are received by the WebTV™ box 

5 10. Input system 54 records these inputs and provides 
them to selection handler 55 and user interface 56. tn 
addition, input system 54 can handle input queuing and 
processing of inputs from various other input devices, 
such as a standard or IR keyboard. Other aspects of the 

io Web browser which are visible to the user are provided 
by user interface 56 based on signals received from 
input system 54. 

Setup and Screen Control 

Figure 3 illustrates the Home page of the WebTV™ 
network service. The Home page may be accessed and 
displayed by depressing the appropriate button on the 
remote control 1 1 or by typing the typing the appropriate . 
so URL address for the WebTV™ Home page to input sysi 
tern 54. 

The WebTV™ Home page 60 includes the 
WebTV™ logo 61, a home graphics and text field 62, 
and hypertext anchors 63 and 64. Hypertext anchor 63 

ss is a link to the Setup page for the WebTV™ system. 
Hypertext anchor 64 is a link to the Instruction page for 
the WebTV™ system. * 

If the user selects the Setup hypertext anchor 63, 
the WebTV™ Setup screen is displayed. The WebTV™ 

so Setup 70 screen is illustrated in Figure 4A, and includes 
hypertext anchors 71 and 72. Hypertext anchor 71 is a 
link to the Screen Control screen, and hypertext anchor 
72 labeled 'Done' is a link back to the Home page 60 of 
the WebTV™ system. If the user selects the Screen 

35 hypertext anchor 71 , the Screen Control screen is dis- 
played. The WebTV™ Screen Control screen 74 is illus- 
trated in Figure 4B, and includes hypertext anchors 75 
and 76. Hypertext anchor 75 is a link to the Picture 
Adjustment screen, and hypertext anchor 76 labeled 

40 'Done' is a link back to the Setup page 70 of the 
WebTV™ system. 

If the user selects the Picture Adjustment hypertext 
anchor 76, access to a series of picture adjustment 
screens is initiated. According to one embodiment of the 

45 present invention, picture adjustment screens are pro- 
vided for several display characteristics of display mon- 
itor such as picture contrast, brightness, sharpness. In 
other embodiments, different picture adjustment 
screens may be provided for other display characteris- 

60 tics such as color, hue, and any other characteristic that 
determines the quality of the displayed image. 

Contrast Control 

ss In one embodiment of the present invention, if the 
user selects the continue hypertext anchor 79 in Picture 
Adjustment screen 77, a Contrast Control Screen is dis- 
played. Figure 5A illustrates the Contrast Control 
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If television 12 requires the user to turn a sharp- 
ness knob to adjust the picture sharpness, the user is to 
turn or slide the knob accordingly. If the television 12 
features electronic display control and on-screen dis- 
play menus, the user is to invoke the sharpness control s 
accordingly. The on-screen display controls are control- 
led and manipulated using the television controls. 
These controls are not directly controllable by the 
WebTV™ system. Depending on the type of television 
used, the user typically invokes the on-screen menu w 
either through front panel buttons 8 or a button on the 
television remote control unit 9. Note that on some tele- 
visions, the sharpness function may be called ^picture' 
instead. 

Figure 7B illustrates the Sharpness Control Screen is 
130 of the WebTV™ system overlaid with the sharpness 
control menu 134 for.the television display. Using the 
appropriate control device, the user slides the sharp- 
ness cursor along the sharpness scale. As the cursor is 
moved along the scale, the appearance of test pattern 20 
132 changes accordingly. The user selects the sharp- 
ness setting in accordance with the optimum sharpness 
of the test pattern. After the user sets the sharpness of 
the display to the proper position, he selects the con- 
tinue anchor 133 to invoke the next picture adjustment 
screen. * 

Color Control 

Besides contrast, brightness, and sharpness, pic- 
ture adjustment screens may also be provided for other 
display characteristics such as color and hue. Figure 8A 
illustrates a Color Control Screen 140 which may be 
provided to provide a display against which a color 
adjustment can be made for television 12. Such a Color 
Control Screen may be made available by the user 
selecting the continue hypertext anchor 133 in Sharp- 
ness Control Saeen 130. The Color Control Screen 140 
includes an instruction field 1 41 , a test pattern field 142, 
and a 'continue' hypertext anchor 143. The instruction 
field contains text instructing the user to invoke the color 
controls on his television set and manipulate them to 
optimize the display of the test pattern displayed in field 
142. The test pattern display field 1 42 provides a region 
in which a test pattern could be displayed. Any pattern 
which provides feedback of color alteration as the user 
changes the display's color controls would be suitable 
for use as a test pattern. Instruction field 141 could con- 
tain instructions telling the user to alter the color control 
on television 12 until the test pattern in field 142 
appears to be of an acceptable color intensity. 

If television 1 2 requires the user to turn a color knob 
to adjust the picture color, the user is to turn or slide the 
knob accordingly. If the television 12 features electronic 
display control and on-screen display menus, the user is 
to invoke the color control accordingly. The on-screen 
display controls are controlled and manipulated using 
the television controls. These controls are not directly 



controllable by the WebTV™ system. Depending on the 
type of television used, the user typically invokes the on- 
screen menu either through front panel buttons 8 or a 
button on the television remote control unit 9. 

Figure 8B illustrates the Color Control Screen 140 
of the WebTV™ system overlaid with the color control 
menu 144 for the television display. Using the appropri- 
ate control device, the user slides the color cursor atong 
the color scale. As the cursor is moved along the scale, 
the appearance of the test pattern changes accordingly. 
The user selects the color setting in accordance with the 
optimum color of the test pattern. After the user sets the 
color of the display to the proper position, he selects the 
continue hypertext anchor 143 to invoke the next display 
adjustment screen. 

Hue Control 

Hue is another display characteristic that may be 
tuned by the method of the present invention. Figure 9A^ 
illustrates a Hue Control Screen 140 which may be pro- 
vided to provide a display against which a hue adjust- 
ment can be made for television 1 2. Such a Hue Control 
Screen may be made available by the user selecting the 
continue hypertext anchor 143 in Color Control Screen 
140. The Hue Control Screen 150 includes an instruc- 
tion field 151, a test pattern field 152, and a 'continue 1 
hypertext anchor 153. The instruction field contains text 
instructing the user to invoke the hue controls on his tel- 
30 evision set and manipulate them to optimize the display 
of the test pattern displayed in field 1 52. The test pattern 
display field 152 provides a region in which a test pat- 
tern could be displayed. Any pattern which provides 
feedback of color alteration as the user changes the dis- 
ss play's hue controls would be suitable for use as a test 
pattern. Instruction field 151 could contain instructions 
telling the user to alter the hue control on television 12 
until the color weight of the test pattern is of a suitable 
appearance. 

40 If television 12 requires the user to turn a hue knob 
to adjust the picture hue, the user is to turn or slide the 
knob accordingly. If the television 12 features electronic 
display control and on-screen display menus, the user is 
to invoke the hue control accordingly. The on-screen 
45 display controls are controlled and manipulated using 
the television controls. These controls are not directly 
controllable by the WebTV™ system. Depending on the 
type of television used, the user typically invokes the on- 
screen menu either through front panel buttons 8 or a 
so button on the television remote control unit 9. 

Figure 9B illustrates the Hue Control Screen 150 of 
the WebTV™ system overlaid with the hue control menu 
154 for the television display. Using the appropriate con- 
trol device, the user slides the hue cursor along the hue 
55 scale. As the cursor is moved along the scale, the 
appearance of test pattern 152 changes accordingly. 
The user selects the hue setting in accordance with the 
optimum hue of the test pattern. After the user sets the 
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hue of the display to the proper position, he selects the 
continue anchor 153 to invoke the next picture adjust- 
ment screen. If no further picture adjustment screens 
are available, the WebTV™ Setup screen 70 is dis- 
played. 

Disolav Adju stment Operation 

Figure 10 illustrates the process of tuning the dis- 
play characteristics of a television display to optimize 
the display of web pages according to one embodiment 
of the present invention. The user begins by entering 
the WebTV™ home page at step 100. As shown in Fig- 
ure 3, the WebTV™ Home Page 60 contains two hyper- 
text anchors, Setup and Instructions, if the user selects 
the Setup anchor 63, step 102, the WebTV™ Setup 
Screen 70, illustrated in Figure 4A, is displayed. Select- 
ing the Screen hypertext anchor 71 within the Setup 
screen 70 causes the Screen Control screen 74, illus- 
trated in Figure 4B, to be displayed. 

As shown in Figure 4B, the WebTV™ Screen Con- 
trol screen 74 contains two hypertext anchors, Center 
and Picture. If the user selects the Picture anchor 76, 
step 104, the WebTV™ Picture Adjustment screen, illus- 
trated in Figure 4C, is displayed. The WebTV™ Picture 
Adjustment screen contains instructions telling the user 
how the WebTV™ picture adjustment screens may be 
used to tune the picture quality of the television. The 
Picture Adjustment screen also contains a hypertext 
anchor 'continue'. If the user selects the continue 
anchor, step 105, the Contrast control screen 80 is dis- 
played. 

At step 106, the user adjusts the television contrast 
control knob or the on-screen contrast control menu 
cursor according to the operation of the television. The 
use'r adjusts the contrast setting so that the display is 
correct or the contrast of a test pattern displayed in the 
Contrast Control Screen is at the desired level. The 
Contrast Control Screen 80, illustrated in Figure 5A, 
contains a hypertext anchor 'continue'. If the user 
selects the continue anchor, step 107, the Brightness 
Control Screen 90 is displayed. Alternatively, the user 
may re-enter the WebTV™ home page by pressing the 
appropriate control on remote control 1 1 . 

At step 108, the user adjusts the television bright- 
ness control knob or the on-screen brightness control 
menu cursor according to the operation of the television. 
The user adjusts the brightness setting so that the 
brightness of the test pattern displayed in the Bright- 
ness Control Screen is at the desired level. The Bright- 
ness Control Screen 90, illustrated in Figure 6A, 
contains a hypertext anchor 'continue*. If the user 
selects the continue anchor, step 109, the Sharpness 
Control Screen 130 is displayed. Alternatively, the user 
may re-enter the WebTV™ home page by pressing the 
appropriate control on remote control 1 1 . 

At step 1 10, the user adjusts the television sharp- 
ness control knob or the on-screen sharpness control 



menu cursor according to the operation of the television. 
The user adjusts the sharpness setting so that the 
sharpness of the test pattern displayed in the Sharp- 
ness Control Screen is at the desired level. The Sharp- 

5 ness Control Screen 130, illustrated in Figure 7 A, 
contains a hypertext anchor 'continue*. If the user 
selects the continue anchor, step 1 1 1 , the Color Control 
Screen 140 is displayed. Alternatively, the user may re- 
enter the WebTV™ home page by pressing the appro* 

io priate control on remote control 1 1 . 

At step 112, the user adjusts the television color 
control knob or the on-screen color control menu cursor 
according to the operation of the television. The user 
adjusts the color setting so that the display or the color 

is of the a test pattern displayed in the Color Control 
Screen is at the desired level. The Color Control Screen 
140, illustrated in Figure 8A, contains a hypertext 
anchor 'continue'. If the user selects the continue 
anchor, step 113, the Hue Control Screen 150 is dis- 

20 played. Alternatively, the user may re-enter the 
WebTV™ home page by pressing the appropriate con- 
trol on remote control 1 1 . 

At step 1 1 4, the user adjusts the television hue con- 
trol knob or the on-screen hue control menu cursor 

25 according to the operation of the television. The user 
adjusts the hue setting so that the display or the hue of 
a test pattern displayed in the Hue Control Screen is at 
the desired level. The Hue Control Screen 150, illus- 
trated in Figure 9A, contains an hypertext anchor 'done'. 

30 If the user selects the done anchor, the WebTV™ home 
page is displayed, and the user may continue normal 
web browsing operation. 

It should be noted that other display adjustment 
screens for facilitating control over other display charac- 

35 teristics besides those listed above may be imple- 
mented according to the methods provided in the above 
disclosure. Similarly, not all picture adjustment screens 
disclosed above need be created and accessed in order 
to implement the present invention. 

40 In another embodiment of the present invention, the 
picture adjustment screens do not have embedded test 
pattern graphics which are displayed on the screen as 
an embedded graphic. Instead, the display adjustment 
screen itself is used as a reference pattern to calibrate 

45 the picture quality of the display device. Alternatively, 
the picture adjustment screen could contain a hypertext 
anchor which links the picture adjustment screen to 
another screen which contains a test pattern or suitable 
graphic. 

50 

Control Screen Authoring 

In one embodiment of the present invention, the 
WebTV™ Home Page and Setup Page are created 
55 using standard HTML command structures well known 
to those skilled in the art. Similarly, each of the picture 
adjustment screens: brightness, contrast, sharpness, 
color, and hue are also produced by constructing HTML 
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objects and program links. Various different page for- 
mats and sequences may be utilized to achieve the 
present invention. 

According to another embodiment, picture adjust- 
ment screens could be produced using bit-mapped s 
images or standard graphic format images, and dis- 
played on a display device through a network interface, 
or over a broadcast signal. In such embodiments the 
picture adjustment screens need not be Web pages 
accessed from the World-Wide Web using a Web 10 
browser, but instead could be images of the type nor- 
mally created, transmitted and displayed within the sys- 
tem in which the display device is typically used, such 
as a Local Area Network for a computer display, or a 
broadcast system for a television. In yet another embod- is 
iment, the picture adjustment screens could pro- 
grammed into the display device as a built-in feature 
and accessed through a dedicated control button or on- 
screen menu. 

The test patterns contained in the picture adjust- 20 
ment screens are designed to accentuate the display 
characteristic to be adjusted. In one embodiment of the 
present invention, a characteristic of the screen itself, 
the edge bend is used to measure the contrast level. 
Alternatively, however, a contrast test pattern made up 25 
of a black pattern set adjacent to a white pattern which 
provides an effective measurement of the contrast 
between Wack and white for a particular display monitor, 
could be provided. Similarly, the test pattern for the 
Brightness Control screen is made up of two graphic so 
objects of different brightness levels placed one on top 
of the other. This produces a pattern which allows the 
direct comparison of the relative brightness level of two 
objects in relation to one another. The sharpness test 
pattern is made up of words in black text of different 35 
point sizes displayed against a white background. This 
allows a dear visualization of blurriness around the 
edges of graphic images which is an indication of image 
sharpness. A test pattern for the color control screen 
could be a pattern such as the industry standard color 40 
bar chart which displays the color range of red, green, 
blue, and yellow. A typical color chart also contains 
fields for white and three shades of black. In an alterna- 
tive embodiment, one of the black color patterns within 
the color chart could be programmed as a negative 45 
black. Negative black has a color value that is lower 
than the value coded for standard black. A test pattern 
for the hue control screen could be a pattern simply 
made up of a red, green, blue pattern. This would pro- 
vide a means of measuring the color shift displayed by so 
a display monitor as the hue control is adjusted. 

Each of the test patterns are graphics objects 
embedded within their respective Picture Adjustment 
screen through standard HTML object or function calls. 
In one embodiment the test patterns are scanned or 55 
downloaded into a computer system and compressed in 
Graphic Interchange RIe (GIF) format. GIF is a diction- 
ary based compression scheme used to encode bit- 



mapped graphical images. The incorporation of GIF 
images into HTML web pages is accomplished using 
techniques known to those skilled in the art 

In yet another embodiment, the test patterns may 
be drawing images created by a CAD or drawing pro- 
gram and stored in bit-map (BMP) form and incorpo- 
rated into HTML web pages through standard HTML 
links. 

It should be noted that the test images may be gen- 
erated and displayed using any one of a number of 
standard compression techniques, such as the JPEG 
(Joint Photographic Expert Group) format. 

It will be appreciated that the test patterns, need not 
be those used by industry professionals, but instead 
may be any pattern which features the display charac- 
teristic to be adjusted. For example, an array of colors 
for the color adjustment and black on white for the con- 
trast and sharpness adjustments. 

Thus, a method and apparatus have been, . 
described for allowing a user to tune the picture quality 
of web pages displayed on a display device using a web 
browser program. Although the present invention has 
been described with reference to specific exemplary 
embodiments, it will be evident that various modifica- 
tions and changes may be made to these embodiments 
without departing from the broader spirit and scope of 
the invention as set forth in the claims. Accordingly the 
specification and drawings are to be regarded in an 
illustrative rather than a restrictive sense. 

Claims 

1. A method of allowing a user to adjust a display 
characteristic of an image displayed on a display 
device, said display device including one or more 
picture adjustment controls for controlling said dis- 
play characteristic, said method comprising the 
steps of: 

displaying a picture adjustment screen on said 
display device; and 

displaying instructions on said picture adjust- 
ment screen, said instructions instructing the 
adjustment of said one or more picture adjust- 
ment controls on said display device in accord- 
ance with the operation of said display device. 

2. A method according to claim 1 , further comprising 
the step of displaying a test pattern on said picture 
adjustment screen, said test pattern containing an 
attribute corresponding to said display characteris- 
tic controlled by said one or more picture adjust- 
ment controls. 

3. A method according to claim 2. wherein said dis- 
play characteristic comprises one of the following 
display characteristics of, contrast, brightness, 
sharpness, color and hue. 
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4. A method according to claim 3. wherein said dis- 
play device is a television. 

5. A method according to claim 3, wherein said dis- 
play device is a computer monitor. 

6. In a client system in communication with at least 
one server system, said client system having a 
processor and a display device, a method of allow- 
ing a user to adjust the picture quality of said dis- 
play device, said method comprising the steps of: 

displaying a picture adjustment screen on said 
display device; 

displaying instructions on said picture adjust- 
ment screen instructing the adjustment of a 
picture quality control on said display device in 
accordance with the operation of said display 
device; and 

displaying a reference test pattern on said pic- 
ture adjustment screen for calibration and feed- 
back of said adjustment of said picture quality 
control. 

7. A method according to claim 6, wherein said picture 
quality control is a contrast control, and said 
instructions instruct the user to adjust said contrast 
control to set contrast characteristics of said refer- 
ence test pattern. 

8. A method according to claim 6, wherein said picture 
quality control is a brightness control, and said 
instructions instruct the user to adjust said bright- 
ness control to set brightness characteristics of 
said reference test pattern. 

9. A method according to claim 6, wherein said picture 
quality control is a sharpness control, and sad 
instructions instruct the user to adjust said sharp- 
ness control to set sharpness characteristics of 
said reference test pattern. 

\ 

: 1 0.' A method according to claim 6, wherein said picture 
quality control is a color control, and said instruc- 
tions instruct the user to adjust said color control to 
set color characteristics of said reference test pat- 
tern. 

11. A method according to claim 6, wherein said picture 
quality control is a hue control, and said instructions 
instruct the user to adjust said hue control to set 
hue characteristics of said reference test pattern. 

12. A method according to claim 6, wherein said dis- 
play device is a television, and wherein said client 
system and said server system are in communica- 
tion over a wide area network (WAN). 



13. A method according to claim 12, wherein said step 
of displaying a picture adjustment screen further 
comprises the step of displaying said picture adjust- 
ment screen through an interactive display environ- 

5 ment including World-Wide Web content. 

14. A client processing system communicating over a 
network with at least one server processing system, 
said client processing system comprising: 

10 

a display device including a plurality of display 
controls; 

a processor coupled to said display device; and 
a memory coupled to said processor, said 
is memory having stored therein sequences-of 

instructions which, when executed by said 
processor, cause the processor to perform the 
steps of: 

20 displaying a picture adjustment screen on 

said display device; 

displaying instructions on said picture 
adjustment screen instructing the adjust- 
ment of said display controls in said display 

25 device in accordance with operational 

requirements of said display device; and 
displaying a test pattern on said picture 
adjustment screen for calibration and feed- 
back of said adjustment of said display 

30 controls. 

15. A client processing system according to claim 14, 
wherein said plurality of display controls includes 
one or more of the following controls, a contrast 

35 control, a brightness control, a sharpness control, a 
color control, and a hue control. 

16. A client processing system according to claim 15, 
wherein said display device is a television, and 

40 wherein the client system and said server system 
are in communication over a wide area network 
(WAN). 

17. A client processing system according to claim 16 
45 wherein said picture adjustment' screen comprises 

a screen image displayed through an interactive 
display environment including World-Wide Web 
content. 

so 18. A client processing system according to claim 17, 
wherein said picture adjustment screen is a Hyper- 
text Mark-up Language (HTML) object. 

19. A client processing system according to claim 18, 
55 wherein said test pattern is a Graphical Interchange 

File format (GIF) encoded object. 

20. A client processing system according to claim 18, 
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wherein said test pattern is a Joint Photographic 
Expert Group format (JPEG) encoded object 

21. A client processing system according to claim 18, 
wherein said test pattern is a bit-mapped object. s 

22. In a client system in communication with at least 
one remote server system, an apparatus tor allow- 
ing a user to adjust the picture quality of said dis- 
play device through an interactive display 10 
environment including World-Wide Web (WWW) 
content the apparatus comprising: 

means for displaying a picture adjustment 
screen on said display device; 15 
means for displaying instructions on said pic- 
ture adjustment screen instructing the adjust- 
ment of a picture quality control on said display 
device in accordance with operational require- 
ments of said display device; and 20 
means for displaying a test pattern on said pic- 
ture adjustment screen, said test pattern pro- 
viding feedback for said adjustment of said 
picture quality control. 

25 

23. A client system according to claim 22, wherein said 
display device is a television. 

24. A method according to claim 23, wherein said pic- 
ture quality control controls one of a plurality of pos- 30 
sible picture characteristics, said picture 
characteristics including: contrast brightness, 
sharpness, color and hue. 

25. A program storage device readable by a machine, 35 
the program storage device tangibly embodying a 
program of instructions executable by said machine 

to perform method steps for allowing a user to 
adjust the picture quality of a display device cou- 
pled to said machine, the method steps comprising: 40 

displaying a picture adjustment screen on said 
display device; 

displaying instructions on said picture adjust- 
ment screen, said instructions instructing the 45 
adjustment of a picture quality control on said 
display device in accordance with operational 
requirements of said display device; and 
displaying a test pattern on said picture adjust- 
ment screen for calibration and feedback of so 
said adjustment of said picture quality controls. 



55 



11 




EP 0 844 788 A2 




REMOTE 
SERVER 

4 







INTERNET 







WE 
SEP 


BTV 
VER 

2 



REMOTE 
SERVER 




WEBTV 
CLIENT 



WEBTV 
CLIENT 



WEBTV 
CLIENT 



FIG- 1A 



12 



EP0844 788A2 




IRUNK- # ^13 
j 



CD CD 



29a 



VIDEO 



□ □□ 1Q 



\ PHONE 



29bN 



t 



^24 



IR 



AC 



o 



11 



FIG. IB 



13 




EP0844 788A2 



p 



o 



5 s 







81 

DC 






UDIO 
DAC 




IDEO 
CODE 




LU O 


< 




UJ 




£ 2 











Q_ 




O 




"t~- 



14 



EP0 844 788 A2 



\ 



APPUCATION 
SOFTWARE 

.31 



OPERATING 
SYSTEM 

32 



i 



SYSTEM 
HARDWARE 

42 



lfi 



15 





17 



EP0S44 788 A2 



3 



CM 



CD 



.= o 

Q DC 



cd 
E 



CO 

d 
o 



CO CL 

so 



CO 

c 

.2-0 



O — 
•a £ 

ll 

31 



CD 

cz 
o 
Q 



13 
O 

c ^ 

a -g 
c/5 < 



CL 

CO o 

CD 
CL 



CD 
CO 



Q_ — * CD 



<D 
CO 



73 

u 
CO 

o 

jQ 
CD 



■a c= 

i- CD 

CO CD 

•° co 



E 

CO 

o 
o> 



CD 



CO 



CO 

cn 

c: 

o 

CO 
13 



_^ 

o 

as 

"co 

3L.C0 




o. 

CO 



18 



EP0 844 788 A2 




EP 0 844 788 A2 



CD 



D 



\ 



o 
o 



O -a 

^ o 
CD fe- 
CI CO 

CD 
CJ) 

co 
cl 

CD 
CO 
CD 



— co 

CD k-; 



CO 
CO 



CO 
O) 

eg CD 

tU CO 

CO CO 
CO CO 
CD CD 

c c: 
£ B- 

CD as 
'£= jc 
X) co 



.±= . CD 

CD CD 
CO JZ 



CD 



CD 
^= > 

C CL 

P 

<C o 



o ^ 

8 £ 

a> o 

CO CO 
CD CD 
CL CD 
CL CO 
CO CL 



ZD 

o 

CD 



CO 
< 




20 



EP0844 768A2 



SI 



s 



\ 



CD 
3 



O 

o 



CD 



* 



o 



CO 
CO 



o 

O 



^ O 
O 05 ^ 

co o 

£ C CO c 
I 9 m E 



O) CO • 
. 2 O C OJ O) 

co £ ~ 4^ c 



•#-» CO 



8 9? _ 

_ CD 



g>a> 

CD 
CD 



iS > £ 

CD P 



^ W 0) C S 

o E $ o o 
S o o co 

_ CO CD 

CD -o \_ 
£ C 3 
O <D O 
0)£1 >0 



CVJ 




CD 
o 



CO 

o 
O 



21 



EP 0 844 788 A2 



\ 



0> 
O 



>_ o 

O 

>S? to 



CO 

as 



o 
o 



5 o 



CO 



cd 

a? I 

w ^ '"O 
iS > .o CD 




CD CO 

2 O C CC D) 

^ CO CD C S 

o E 5 o o 

0 CD O O co 

CO <g ^ W CD 

CD _ 

CD X3 1 ^ 

O CD O 

2= CO -O o 



CM 



-4— • 

o 



CO 
CO 

o 

o 



22 



EP0 844 788 A2 




23 



EP0844 788A2 




24 

4 



EP 0 844 788 A2 




3 



t 



c 
o 
O 



CS) 



CO 
CO 



co . 



CO 



o 



o 
co 

CO 

i-l 

ca 



CO 



CD 
CO 

^ £ 

CD T3 
ID CD 

g 

CO co o 



^ o 

2= CO O 




e 

CD 
O 

CO O 
CO £ ^ 

co ^ o 

CD o5 ^ 
S £ CO 

ill 

o5 co 
. o 
< o o 



ccs 
CO 



25 



EP 0 844 788 A2 





D 



CO 
CO 



«■§ 

CO f_ 

j2 o 

CO 
CO 

o *6 c 
o 

2: W o 



CD 
CO 

II 

CD T3 
*= CO 00 

CO to o 



CO 
CO 



CD 

o 

•1 £ 



£ co 

o 2 

£ S 

^- s ° 

£2 03 co 

-FT . O 



8- 
03 

CO 



T3 

< 



CM 



o o 




CO 
CO 
0) 



CO 

x: 



J2 



CO 
CO 
CD 
C 
Q. 

cd 
CO 



26 



EP0 844 788 A2 



t 




o 
O 



D 



o 
o 

o 



CO 
CO 



o o 

>* o 
2= o* 



. m ta 

-£ o a> 

.i= co 

| §.2 

^ O 'F 

C/3 o cd 




CD • 
±^ =5 

^ OL >* 

8 52 -s 

£ ^ o 
£ to 

< to £ 



CM 



ee 

M 

ft 



o 
O 



27 




28 



EP0844 788A2 



CD 
Z3 

o 
O 



CD 



CO 

cc 



i — c 
o 

=3 O 
O CD 

£3 



cd cd S 

-£ — CD 
5 O ~0 

CO -c: co 




CD • 

CO o 
CL 

S> to -2 

±3 O 

<C co — 



CM 



i 

M 



CD 
Z3 



29 



EP0844 788A2 



\ 



CD 



CD cd 





03 






CO 






cd 








O 




> 






1— 








o 
o 


Hu 


Ifyo 


CD 
^3 



$ O "O 
CO -c; cd 



cz 

I =* 

G3 O 
CL >* 
O 
C/5 -•— 

2.2 e 

r i 8 

« to 

3 ^ 

8§ 



CD 



< 



C\J 




CD 



CD 
=3 

X 



30 



EP 0 844 788 A2 




ADJUST TELEVISION CONTRAST CONTROL 
IN ACCORDANCE WITH INSTRUCTIONS TO OPTIMIZE 
CONTRAST OF DISPLAYED TEST PATTERN 




FIG. lOA 
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